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Abstract
Title of Dissertation:

Transarctic Routes – Impact and Opportunities

Degree:

MSc

The ongoing climate change will have significant effects all over the world.
Because of these changes some areas will be losing the benefits which they are
enjoying today and some will gain their economies. Maritime industry being global
in nature will share the profits and the losses a region will be facing in future. The
international community is endeavoring to delay these changes but we have to be
realistic. Climate change is already underway and cannot be stopped. To secure our
future, we must prepare ourselves and do our best to adapt to these changing
conditions.
Many studies have already been conducted to analyze the effects of these
changes on different walks of life, but very little is studied to evaluate the effects of
these variation on ports of the world. This dissertation examines the opportunities
and impacts on ports studying the Arctic Region as that area will have maximum
effects due to the global warming.
In order to achieve the goal, firstly the economic imbalances due to the climatic
affects in different regions are studied as they are the major sources for increase in
global trade. History shows that whenever the trade patterns changes, the ports rises
or falls with the changes. Today is a new turning point in shipping. With the melting
of the Arctic ice cover new shipping routes are being opened. These will
substantially shorten the shipping route for Europe and North-America to important
trade destinations in the Pacific. This could mean in some instances a shortening of
the shipping distance of up to 40 per cent.
The study assesses the viability of Transarctic shipping in terms of distance, time and
economics since the viability of Transarctic shipping is primarily an economic
question as the power of free markets with increased demand for global transport and
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logistics corporations are the decision makers when it comes to identifying new
routing opportunities. The second attraction to maritime trade in the region is the
opening of a new market of oil, gas and other minerals. Scientists have discovered
world largest oil and gas reserves under the white ice of the Arctic Region. With the
melting of ice, the access to these resources is also getting easier. This will increase
the demand for ship transport for the oil and gas operations
To assess the benefits of distance in adopting the Transarctic route, an
empirical study using the Center of Gravity modeling is used by the author where the
Canadian market is modeled for the containerized traffic. The study reveals that
according to the data taken by the different sources in 2006, the Canadian ports in
north or north east are in better position to be a hub port for the container market in
Canada. But at present due to non availability of shorter route between North East
Asia and northern Canada, shippers are calling port of Vancouver at the west coast of
Canada due availability of a shorter route across the Pacific ocean.
The study concludes that with the changes in climatic conditions where many
ports will be losing business, Arctic ports will have the opportunities to gain
economies. But this all is not possible without improving the infrastructure
availability which can minimize the total cost in the whole logistics and supply chain.

Keywords:
Transarctic Route, Port Location, Gravity Modeling, NSR, NWP
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Chapter 1.

Introduction

1.1 Objectives and Scope of the Study
For more than five hundred years, explorers had been infatuated to find the
shortest and safest route to eastern trade from Europe to the Indian Region, which
has been a point of interest for merchants since decades. Hundreds of ships, mainly
from Spain and England sailed to explore the northeastern passage but the ice
condition in that region discouraged the expectations of success. Despite all the
hardships and failures, the explorers and mariners never give up and the oceans of
the Arctic basin and the frozen lands around it are now recognized as important study
areas. Today the conditions are favorable for all. The researchers are well equipped
with highly modernized and sophisticated equipment to find out the exact status of
climatic conditions in that region. The ships are strong and more powerful to sail
through frozen ocean equipped with advanced gadgetry for safer navigation. Despite
all these advancements, uncertainties to achieve a yearlong navigable passage excites
a number of organizations to keep on digging for the facts buried under the frozen ice
of the Arctic Region.
Today the multi-year ice pack of the Arctic has shrunk more than 14% since
1980 and half of the ice present in 1950 is now gone. The shrinking of the ice pack
could mean the beginning of routine shipping through the Northwest Passage.
Several outside influences, including the political instability of Panama and the
potential cost savings associated with the route, will make the passage even more
attractive. Using the Northwest Passage could save millions of dollars to worldwide
shipping companies.

(Sorum, 2008). Studies have proven that the concept of

impossibility to cross the frozen ice has vanished as a nightmare, the conditions are
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the same as it was in the past when the ancients divided the world into five zones,
two rigid, two temperate and one torrid, and fancied the torrid zone as a belt of fire
which will burn their ships if they tried to navigate through it (Lloyd, 1968, p17)
(Taylor, 1820).
If we look at the scientific research data compiled by a number of organisations
like the Arctic Climate Impact Assessment, Arctic Research Consortium of the
United States, International Arctic Science Committee, NASA and many more, it is
obvious that it is not too far to see the turning of Arctic shipping from speculation to
reality. The effects of climate change are irreversible. The opening of arctic routes
will be the opening of a number of opportunities as well as challenges for the whole
maritime sector. There is a certain need to study the effects of these openings on the
Ports of this. The thawing of ice alone cannot invite shipping into the region as it
requires good infrastructure and well developed specialised ports to handle the cargo
they carry. Accordingly, this research accentuates the following:
•

The affects of global warming on the economic condition of the globe
in general and the Arctic Region in particular.

•

The enticement for shipping rising due to the changing climatic
conditions in the.

•

The studying the new markets of different commodities in the area.

•

The present status of the maritime infrastructure in the region.

•

The areas that will gain or lose due to the impact of global climate
change in the future.

•

Effects of location in development of ports in light of the opening of
Transarctic routes.

1.2 Research Methodology
The port plays an important role in the development of the economy of a
country. The development of a port consists of a combination of medium-term and
long-term planning of new facilities plus, in the case of an existing port, a
2

programme of short-term actions to improve the management, The long-term plan,
the master plan as it is often called, consists of a view of the future situation as it will
be after a series of individual developments have been carried out. However, it does
not try to say whether and exactly when each of them will occur, since this will
depend on traffic development. (UN Conference on Trade and Development, 1985)
While attending different lectures and seminars at World Maritime University,
the effects of global warming on the Arctic and its affects on different walks of life
were discussed. Being a potential port manager the question that always arises in the
mind of the author is what will be the effects on ports? And the quest of the author
has become the motivation to study the subject.
Climate Change is the hottest topic in today’s environmental as well as
maritime discussions. Many recent articles, reports, media clips and studies by
different researchers were studied in order to get the facts about the topic.
Discussions with learned professors and visiting giants of maritime industries were
also conducted to satisfy the needs of this research. The major part of the study is
based on the qualitative study of available sources but an empirical study using
Gravity modelling is also conducted to assess the opportunity arising due to the
opening of the Transarctic route.
In next chapter, the history of ports is discussed to show the different factors
that cause the port to rise in the region or sometime to lose them. The dream to cross
the top of the world in order to explore the shortest route for the spice region is also
highlighted in this chapter.
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Chapter 2.

Background

2.1 Rise and Fall of Ports
The maritime world has gone through a series of dramatic changes since its
birth. As said by the Secretary-General IMO Mr. William O'Neil on IMO’s 50th
anniversary “The first ship was probably nothing more than a log used to cross a
stream. That journey may have taken place 15,000 or more years ago and it was to be
repeated many times in the centuries that followed.”
If we consider a Port as a link in between sea and land then we can say that the
history of the port is as old as the history of shipping. Ports follow the same path of
change as ships do i.e. from a simple wooden log to today’s highly modernized and
sophisticated ships. Despite being in the same family, relatively little has been
written about the development of ports. One thing which can be considered as a
common factor in bringing changes in this family is the growth of various trades.
This growth was important in development of ports.
With the changes in trade where ports were developing themselves, some ports
could no longer answer the modest demands made of them. Before 1520A.D, the
wool was one of the major commodities traded at English ports. With the
replacement of wool trade by the cloth trade, gradually the English ports lost them to
the ‘out port’ (the generic terms for all the ports outside London). Some ports lost
because of physical decay corresponding to inadequate harbors, slow river flow
causing more silt deposits, tidal constraints etc. Chester, the leading medieval port of
the North West coast of England is one of these quandaries. Other ports faced the
practical difficulties of a more pressing nature as coastal erosion over took them they
fell into the sea, like Ravensrod on the Yorkshire coast, and Dunwich, the most
4

famous of all, in Suffock. Somehow with the improvement in technology after the
eighteenth century ports gained some power to arrest this movement of coastline or
accumulation of silt. However, this is not the end; ports have far more to contend
with than shifting sand: equally devastating was shifting trade, many well established
ports with good harbors and other infrastructure, had failed to fulfill their words.
Southampton, sometimes the center of the Italian trade, is one of the examples. Other
ports lost their trade because their geographical locations ceased to be advantageous
for the conduct of trade. This could be because of the changes in trade or may be due
to the advancement in shipbuilding technology which enables traders to cross the
oceans without any untoward fear of unknown people. The up-river ports are
particularly affected in this regards. (Jackson, 1983)
Where many ports were lost in time, there is a number of ports obtain
naissance or gained growth due to the eventualities mentioned above. When man first
understood that these seas and rivers are not only to confine them to their countries
but they are for helping them to interact with others nations by navigating in these
waters, with the result that they started improving their small boats. The
Mediterranean Sea was for a long time the only scene of their maritime undertakings
as at that time all the civilised people of the world lived on the borders of the
Mediterranean. The Phoenicians, who were great merchants and dwelt in the cities of
Tyre and Sidon, are the first great navigators of whom we read. It was Hiram, the
King of Tyre that King Solomon sent when he wanted cedars from Mount Lebanon,
and sailed around the Mediterranean, carrying merchandise back and forth to the
countries which lie around it. They made themselves masters of some commodious
harbours at the bottom of the Arabian Gulf; by which means they were able to trade
with Arabia and Judea on the one hand and the eastern cost of Africa on the other.
The navigators from the city of Carthage (now known as Tunis) passed through the
Strait of Gibraltar (then called “Pillars of Hercules”) discovered the Fortunate Islands
and Great Britain around 700 years B.C.
India has always been famous for its valuable spices and skills, which have
been a great attraction for all the other civilised nations in history. Most of these
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articles consumed in Europe were always demanded to be conveyed at minimum
expense and shortest time, but the poor knowledge of ocean navigation restricted
them to be transported partly by land, the most expensive and tedious way of carriage.
After destroying the great city of Tyre, Alexander the Great, founded a new city
“Alexandria”, at the mouth of river Nile, judging that this would be a very
advantageous situation which was then proved by navigating across the Arabian Sea
from India to the strait of Babelmandel leading into the Arabian Gulf or Red Sea.
During these voyages they traded their goods on each side of it, travelling only at
night due to the hot climatic conditions, and then arriving with their cargo to Coptos
(a small town on east bank of Nile) from where it was further shipped to the
countries around the Mediterranean through Alexandria. This new route developed a
number of ports around the Nile which gave rise to Egyptian shipping and Tyre and
Carthage were forgotten.
Around 1553A.D. in the reign of King Edward the sixth, a company of English
merchants sent out three ships to explore the sea in a North-Easterly direction,
around the coast of Norway, Lapland; Russia, etc. and to find a passage to the East
Indies. The objectives defined for these navigators were to treat the natives of the
countries which they would find with utmost kindness and only to open peaceable
trade with them. After losing two of the three ships in these dangerous northern seas,
Richard Chancellor the captain of the third ship continued to sailed towards
Wardhuys (as per plan) and reached safely to the port. The brave Captain pursued his
journey and finally reached the Bay of Archangel in Russia. At that time merchants
from Russia were maintaining some trades with Europe and Asia by land. In
Particular they traded with Persia and with Constantinople from where they received
the rich commodities of the East in exchange for sables and valuable furs. Iwan, the
barbarous King of Russia, sensed the advantages in trading with the English by way
of Archangel and entered into a commercial treaty with the English Captain. As a
result of this a Russian merchant company was formed in London and great mutual
advantages resulted from the trade carried between these two countries. Russian
rulers, after experiencing the great benefits of Archangel Port, in 1696 built their
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second port in St. Petersburg, which brought them an extensive commerce with
Europe, by way of the Gulf of Finland and the Baltic Sea, which is still today’s one
of the most important nodes in trades between Europe and Russia. The passage to the
North-East to find the East Indies was almost despaired of, after making several
unsuccessful attempts to penetrate the hard ice of the Arctic Region. (Taylor, 1820)

7

Chapter 3.

The Arctic Region

The word Arctic comes from the Greek αρκτικός (arktikos), "near the Bear,
arctic, northern" and that from the word άρκτος (arktos), which means bear. The
name refers to the constellation Ursa Major, the "Great Bear", which is prominent in
the northern portion of the celestial sphere.

Figure 1 Ursa Major in Celestial Sphere
Source: Google Images
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3.1 Introduction
The Arctic is the area bounded in the circle parallel of latitude “the Arctic
Circle” located at 66 degree 32 minutes north. Different authorities define this area in
different ways to suit their political or scientific interests. There is the astronomical
definition of the Arctic, which is defined by the Arctic Circle at 66.5ºN, where there
is at least one 24-hour day and one 24-hour night each year. There is the ancient
Greek definition, which divided the world into three zones, the Torrid, the Temperate
and the Frigid, which would make the Arctic Frigid starting from 60ºN. Then there
are definitions used to create the temperature record. (Willie Soon, 2004)
For the purpose of this research, the Arctic Region is taken as that defined by
Terence E. Armstrong, George W. Rogers and Graham Rowley as “The Circumpolar
North” which includes the Arctic and Subarctic regions comprising in north America
the northern parts of Canadian provinces, all of the Labrador and the whole of the
northwest Territories, The Yukon Territory and the state of Alaska; in Eurasia, the
territory in Scandinavian North including all Kamchatka, the whole of Greenland,
Svalbard and Iceland; and At the sea, the Arctic Ocean with the Barents Sea, the
Norwegian Sea (including the Greenland sea), Denmark Strait and the Labrador Sea
on the Atlantic side, and the Bering Sea, the Sea of Okhotsk, and the Gulf of Alaska
on the Pacific side. (Armstrong T. E., Rogers G. W. & Rowley G., 1978)

3.2 Physiology of Arctic Region
The total area of the Arctic Region is 14.056 million sq km which is slightly
less than 1.5 times the size of the USA. This area includes Baffin Bay, Barents Sea,
Beaufort Sea, Chukchi Sea, East Siberian Sea, Greenland Sea, Hudson Bay, Hudson
Strait, Kara Sea, Laptev Sea, Northwest Passage, and other tributary water bodies
with a coastline of approx 45,389 km.
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in March 2007. “The Surface ships have reached nearly all regions of the Arctic
Ocean in summer, and, notably, since 1977 there have been 64 voyages by
icebreaker to the North Pole (one voyage was conducted in late winter). Seven, full
Transarctic voyages by icebreakers have also been accomplished in 1991, 1994, 1996,
and 2005. These successful voyages indicate to the global maritime industry that the
Arctic Ocean is indeed more accessible than earlier years.” (Brigham, 2007)
In fact, there are two main routes that could be used within the Arctic area: the
Northern Sea Route (NSR) over the top of Russia and the Northwest Passage above
Canada that connects Europe and North America with the Far East.

3.3.1 The Northwest Passage
The Northwest Passage is the shortest sea route connecting the Atlantic and
Pacific oceans while sailing between Europe and Asia. The passage was first
discovered by Roald Amundsen in 1903–1906. According to the Sailing Directions
of Canada, the Northwest Passage spans from Davis Strait in North American Arctic
and Baffin Bay in the east to Bearing Strait in the west.
“The Northwest Passage (NWP), connecting the Atlantic and Pacific Oceans, is
a sea route through the Arctic Ocean, along the northern coast of North America via
the waterways among the Canadian Arctic Archipelago. There are five to seven
different seaways through the Archipelago, including the McClure Strait, the Prince
of Wales Strait, and Baffin Bay via the Davis Strait. Except for the route through
Baffin Bay and the Davis Strait, the other routes are not suitable for larger ships.”
(Kitagawa, 2008)
In August 2007, the NWP became accessible to ships without an escorting
icebreaker, with the early advent of global warming. At least three ships successfully
completed their journey in 2007. In September 2007, the European Space Agency
announced that ice shrinkage had opened up the passage for the first time since
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records began in 1978. However, the Passage, in the sense of a commercial sea lane,
would require significant investment in costly escort icebreakers, ice-strengthened
vessels, and navigation supporting information systems and staging ports in order to
satisfy current IMO requirements. Accordingly, the Canadian commercial marine
transport industry does not anticipate the Passage becoming a competitive alternative
to the Panama Canal within the next decade, or even decades. (Kitagawa, 2008)

3.3.2 North East Passage
Before the beginning of the 20th century the Northern Sea Route (NSR) was
known as the Northeast Passage, or Sevmorput in Russian. The NSR is a waterway
from the Atlantic Ocean to the Pacific Ocean along the Russian coast of Siberia,
lying mostly in the Russian Arctic waters. The opening of the Northeast Passage was
the vision of Peter the Great. Western parts of the NSR had been explored by
Northern European countries, looking for an alternative shorter seaway to Asia. In
1619, Russia closed the Mangazeya seaway against English and Dutch invasions into
Siberia. Even during the turbulent years of the Russian Revolution, pioneers such as
Admiral A.V.Kolchak experimented with ways of opening the Kara Sea route
between Europe and Siberia. In 1932, a Soviet expedition led by O.Y. Schmidt was
the first to sail all the way from Arkhangelsk to the Bering Strait. After a couple of
more trials in 1933 and 1934, the NSR was officially opened. The Administration of
the Northern Sea Route was set up in 1932, and since then it has supervised
navigation and built Arctic ports. This effort soon became entangled with the
construction of the Trans-Siberian Railroad, and the opening of the NSR gradually
took on the complexion of a strategic military project, and remained as a sea route
primarily for Russian domestic shipping. (Kitagawa, 2008)

3.4 Major Stakeholders
If we look at the map shown in figure 3, there are seven countries situated
inside the Arctic Circle; while entering from North Atlantic Ocean into the Arctic,
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the first country is the Iceland which can be termed as a fairway buoy for the Arctic
Circle, then in the west are Greenland, Canada and Alaska and in the east Norway,
Sweden, Finland and Russia.

Figure 3 Countries in Arctic Region
Source: http://www.worldandi.com/images_archive/246551l.jpg

In UNCLOS the powers to exercise jurisdiction and control over shipping by
the coastal states, flag states and port states are already defined. The jurisdictional
status of some Arctic waters, particularly internal waters and straits used or will be
used for international navigation, are still controversial and could cause dispute in the
region. The table 1 shows the different maritime zones set out in UNCLOS:
( Brigham L., McCalla R., 2009)
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Table 1

Maritime Zones as per UNCLOS

Source: ( Brigham L., McCalla R., 2009)

3.5 Major Ports and Harbors
The major ports includes ports of Barrow and Prudhoe Bay in Alaska (USA),
Inuvik, Tuktoyaktuk, Nanisivik and Churchill in Canada, Longyearbyen,
Kirkenesand Vardo in Norway, Murmansk, Arkhangelsk, Labytnangi, Dudinka,
Igarka, Dikson, Tiksi and Pevek in Russia.
Their geographical positions are shown in figure 4.
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Figure 4 Major
M
Arctic Ports
Source: Studeent-Wikipedia
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this change in global temperature. Most of these areas are in the Polar Regions as
they are sparsely populated compared to the others. (Valsson, 2006)
The history of climate change is nothing new for mankind. This fluctuation in
the climatic conditions on the earth has been recorded since man was able to record
them. The only difference that is experienced is the vulnerability to the change which
is more profound in regions close to climatic limits. Studying the history of earth
proves that there have been occasions when the extremities of temperature have
reached much more higher then what it is estimated now. The recorded histories of
ancient China and Egypt show extreme temperature changes in these regions.
Furthermore, the records of studies conducted on fossils and rocks are evidence for
excessive warming in the Polar Region causing polar ice to be disappeared and
growth of redwood trees in the areas presently located in Arctic Region. On the other
hand thousands of years ago extreme coldness caused the Nordic ice sheet to reach
down to the Berlin and in North America till area in south close to Kansas City.
(Valsson, 2006)
“Climate changes come in all sorts and sizes. Over the last few billion years
our planet has ranged from being a global snowball to a world so warm that reptiles
bathed in the sun in Antarctica”. (Climate Change History). Christopher R.
Scotese( Associate Professor, Ph.D., University of Chicago), while narrating the
history of earth mentioned that “During the last 2 billion years the Earth's climate has
alternated between a frigid "Ice House", like today's world, and a steaming "Hot
House", like the world of the dinosaurs. This figure 5 shows how global climate has
changed through time.” (Scotese, 2003)
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Figure 5

History off Changes in Global
G
Climatee

Source: (Scotesee, 2003)

3.7
7 Effects of Climatte in the Arctic
A
Regiion
t affects oof climate change
c
are
As mentiioned in thee ensuing pparagraph, the
highest in the Polar Regiions. Accordding to a reeport publisshed on Julyy 8, 2009,
Sea Ice has thinned aboout seven innches (17.8
scieentists have found that the Arctic S
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centimeter) a year, or 2.2 feet (67 centimeter) over four winters. The major findings
of the study conducted jointly by NASA and the University of Washington, using
information from NASA's Ice, Cloud and Land Satellite (ICESat), reveal that the
thinning of ice between the winters of 2004 and 2008 was dramatically high. The
multiyear ice cover shrank about 595,000 square miles (1.5 million square kilometer)
nearly the size of Alaska’s land area. Moreover they also found that thicker, older ice,
which has survived one or more summers, shrank by 42 percent. Thicker, older ice is
less vulnerable than thinner ice to melting in the summer months. But in recent years,
the amount of ice replaced in the winter has not been sufficient to offset summer ice
losses which cause more open water in summers which leads to melting the ice as the
open water absorbs more heat and increases the ocean temperature. (Agence FrancePresse , 2009)
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Chapter 4.

Literature Review

While going through the different literature about the subject it has been
revealed that though there are a lot of studies that have been made by a number of
scientists and organizations concerning the effects of changing environment in the
Arctic Region but most of them are focused either on environmental issues or
shipping opportunities. To the best of this author’s knowledge, not much is available
regarding their impact on ports. Literature that is taken as the background of this
study is mostly related to these primary directions as they are directly or indirectly
concerned with port development. Firstly is the study of opportunities and impacts
resulting from the climate change in the Arctic Region in particular and the globe in
general. Secondly are the benefits to maritime trade and transport in transiting
through the Arctic. Finally is the study of effects of port location in selecting a port
which can be exploited by the ports in the Arctic Region in order to gain advantages
from the Transarctic Route.

4.1 Impact and Opportunities arising from Global Warming
The effects of global warming are negative if seen through the eyes of
environmentalists but for the people of the regions where the sea mostly remains
covered with ice, the ice is the biggest enemy which blocks access to economy and
wealth.
“If the Earth’s climate changes meaningfully—and the National Academy of
Sciences, previously skeptical, said in 2005 that signs of climate change have
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become significant—there could be broad-based disruption of the global economy
unparalleled by any event other than World War II.” (Easterbrook, 2007)
Trausti Valsson has divided the globe into fifteen regions that may gain or lose
with global warming as shown in fig 6 (Valsson, 2006)

Figure 6 Effect of Climate change in Different Regions
Source: (Valsson, 2006)

Area 1.

In the Arctic Region, Greenland which has a very limited

amount of habitable area in the south will certainly gain more areas
with thawing of this ice. The biggest gain will be the discovery of vast
oil fields off the western cost. Exploitation of these resources will
attract the people of the world and will cause an increase in population
on the west coast. The east coast and the southern end are the best
locations to gain the maximum benefits from opening of the Transarctic
routes in terms of shipping as the main shipping routes start to go over
the middle of the Arctic Ocean. Although the ice in the middle of the
ocean may cause shipping lanes to navigate along Siberia and Norway
to shape their courses to Western Europe and North America, but the
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hidden energy under the ice may make Greenland an important area in
future.
Area 2.

Iceland and Norway are the two countries of the Western

European Region which have the maximum opportunities to gain most
from the opening of Transarctic routes between the Pacific and Atlantic
Oceans. The routes are already open for shipping in summer and with
the further melting of the ice they will be available for much longer
periods especially for purpose-built ships. This gain will increase with
the production and transportation of oil in the Barents Sea from
Western Siberia. According to estimates, in 2015 a total of 500 tankers
of 10000 tons each will pass Iceland annually. With the defrosting of
rivers in western Siberia transportation for heavy goods to and from
interior Siberia and central Asia will be developed. The opening of the
Arctic Ocean into the Pacific has the possibilities for development due
to the narrowness of the Bering Strait as the site for major traffic lines
providing high opportunities for developments. The location of the
northern parts of Western Europe, which includes Norway, UK,
Denmark, Germany, Netherlands and Belgium are very well located for
to be benefitted with the global shipping if the Arctic Routes open.
Western Europe will also gain very much from the development of the
oil fields in the Barents Sea in addition to what it is gaining today from
Russian gas which is piped into Europe through Siberia.
Area 3.

The Mediterranean space which includes Southern Europe,

Northern Africa and the Near East may run into some problems because
of the increase in temperature leading to a decrease in water and
increase in wild fires. The effects may be overcome in the long term by
replacing the forests with dessert vegetation.
Area 4.

The Persian Gulf today is a very comfortable area due to huge

oil reserves. The temperate climatic conditions have been overcome
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with the wealth gained by these oil resource, but may have difficulties
with the depletion of oil reserved. To overcome these impacts in future,
the countries in these areas should start developing societies capable of
generating viable income from sources other than oil.
Area 5.

The fifth region includes Russia, Siberia and Central Asia. The

global warming effects positively here as they are presently coldareas.
With the increase in temperature in these areas the transportation
structure will gain opportunities to develop at a much faster speed. The
ice free access of transcontinental railways and flowing of rivers
yearlong into the inner area will acquire the area shipping benefits
along North Siberian border.
Area 6.

The sixth area that is the Asian Sub-continent seems to be the

worst problem area on the globe together with Central Africa. The main
reasons that conclude the negative effects in this region are the high
population density with a restriction to migration towards the north due
to the high and cold wall of Himalayan Mountain Range.
Area 7.

The seventh area is the mainland of the South-East Asia which

also does not seem to be gaining much as the coastal areas have an
increase chance to hit by hurricanes, storms and surges while other
areas may be hard hit by the heat and drought.
Area 8.

The South-East Asian islands may not have much effect with

global warming; rather the northern islands may gain some climatic and
environmental advantages. This includes the islands north of Japan: the
Sakhalin and Kuril Islands (some of which have disputed sovereignty
issues between Japan and Russia) and the area around the sea of
Okhotsk and the Kamchatka peninsula in Russia.
Area 9.

The ninth region, Australia and New Zealand may lose

habitation in some parts with the expansion in dessert but the southern
parts, which are colder, may gain some advantages with the warming
up of the globe.
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Area 10.

The largest area that will gain most from the effects of global

warming includes Siberia and Northern Canada. The time difference
between the two will be there as the western Siberia may be melting
earlier then the Canadian North. Labrador and Newfoundland on the
Atlantic coast will be the first to become ice free in this area. The
maximum benefits from the maritime sector to Canada may be received
after the melting of ice from the Hudson Bay which will increase
shipping to the Canadian heartland along with the development of
fishing in the Arctic. Due to the slower pace of climate change in these
areas, nothing much will be gained in this century but the exploration of
valuable resources in the distant future may have some possibilities as
geologists think.
Area 11.

The southern part of the USA, Florida and Mexican Gulf

Coast, have more chances to be damaged due to the climatic extremities.
That can be overcome if the two countries Canada and USA agree on
future free movements of man and goods which may be beneficial for
both the countries.
Area 12.

Central America, along with the problems of hurricanes, may

also lose some importance which they are presently enjoying due to the
Panama Canal being the major traffic corridor in global shipping. This
may lose its importance with the opening of Transarctic Routes.
Area 13.

The lower part of South America will be gaining heat

advantages as the area is presently cold whereas the northern part of
South America may be lose out as it is closer to the equator.
Area 14.

The Antarctica Continent in the southern hemisphere is

already losing its ice from the coastal areas while the ice at higher
altitudes may melt slowly as in Greenland. The breaking of ice in
coastal areas leads to developing coastal settlements like the present
Argentinean “town”. The unexplored area may also play an important
role in the development of the area if valuable resources are found.

23

The negative impacts on different areas of the globe include:
•

Warmer areas losing out due to the increase in heat.

•

Oil producing giants running out of oil resources.

•

The opening of the Arctic route, which is much shorter than the present
shipping routes, resulting in an overall decline in shipping.

•

South will be losing its importance as the North will be gaining the
topological importance due to the shifting of today’s linear center
towards the north with the opening of access for exploration and
development of the hidden resources in the Arctic area.

4.1.1 Effects of Temperature Rise
According to an article published in the online magazine “NewScientist”, forty
of the world's poorest countries face losses of more than a quarter of their food
production as a result of global warming. They include India, Brazil, Bangladesh,
Ethiopia, Sudan and other nations with a recent history of famine. On the other hand
some developing nations including China, Mexico, Kenya and Zaire could grow
more food. Due to the changes in temperature and shifting of rainfall patterns due to
the climate change may hasten the plant growth. According to the study the winners
in rich nations includes the USA, Canada, Russia and France while Britain, Australia
and most of the Eastern Europe will be in the line of losers according to modeling
study using the climatic prediction of three major climate models, including the
Hadley Model from Britain’s Metrological Office. (Pearce, 2001)
The effects are worst for the developing countries whose economies are
dependent on one or two agricultural product. One of the examples is the production
of Coffee in Uganda. According to the study conducted under UNEP, the total area
suitable for growing Robust Coffee would be dramatically decrease with an increase
in temperature by 2 centigrade and only higher areas would be suitable for its growth
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as the temperature in lower areas will be high enough to suit the growth of Robusta
coffee as shown in Figure 7. (UN Environment Programme, 1989)

Figure 7 Uganda Impact of Temperature Rise on Robusta coffee
Source: (UN Environment Programme, 1989)

4.1.2 Effects of Sea-Level Rise
The above mentioned report also forecasted the effect of the rise in sea-level
according to which Bangladesh is one of the most vulnerable countries. The country
has already lost around 100 km inland due to catastrophic events in the past and with
the further rise in sea-level, it will certainly be inflated. The three dimensional view
of the country sketched through digital terrain modeling techniques is shown in
figure 8:
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Figure 8 Effect of Sea Level Rise in Bangladesh
Source: (UN Environment Programme, 1989)

The updated scenario with the present expected rate of sea-level rise foresees
this stage to occur in next 150 years from now is shown in table.
Table 2

Updated Scenario of Bangladesh

Scenario
150 cm
Bangladesh Total

Land area
'000km2

Population 1989
'000'000 est.

Population 2030
'000'000 est.

22 (16%)

17 (15%)

34 (15%)

134 (100%)

112 (100%)

224 (100%)

Source: (UN Environment Programme, 1989)

In Egypt the rising sea-level is a threat to weaken parts of the sand banks along
the River Nile which guards the low lying fertile flood plains. Most of the 50 km
wide land strip along the coast is less than 2 m above sea-level and is protected from
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flooding by a 1 to 10 km wide coastal sand belt only, shaped by discharge of the
Rosetta and Damietta branches of the Nile.

Figure 9 Impact of Sea Level Rise-Nile Delta
Source: (UN Environment Programme, 1989)

The sea-level rise would change the water quality and affect most of the fresh
water fishes mostly farmed in lagoons. Agricultural lands may be swamped. Many
important low lying installations in Alexandria and Port Said would be threatened.
The futuristic view of Egypt is shown in figure 10 with rise of sea level by 0.5 meters
and 1.0 meters: (UN Environment Programme, 1989)
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Figure 10

Effect of Sea Level Rise in Nile Delta

Source: (UN Environment Programme, 1989)

“Economic change means winners as well as losers. Huge sums will be made
and lost if the global climate changes. Everyone wonders what warming might do to
the environment—but what might it do to the global distribution of money and
power?” (Easterbrook, 2007). The question asked is certainly food for thought for all,
mainly the thinkers of maritime sector as the distribution of economies in the globe
changes the trade patterns which acts as a lighthouse for the shipping and port
business.
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4.2 Viability of Transarctic Transportation
In order to assess the opportunities to ports in the region it is necessary to look
at the viabilities of transportation through Transarctic routes which has always been a
dream of marine merchants since long. The History of maritime transportation is
filled with names of brave navigators trying to cross the white roof of the earth in
order to gain access to the shortest sea route between the Atlantic and Pacific oceans.
Despite the number of negative effects of global warming the inhabitants of the
Arctic Region, merchant mariners are now gratified by the changing climatic
conditions as long awaiting dreams seem to becoming true in the near future.
The physiology of these routes have already been discussed in chapter one.
Here the author will discuss the navigational, infrastructural and economic viabilities
of these routes which, in future, may make shippers alter their course to these routes
instead of using the present routes through the Panama and Suez canals or around the
Cape of Good Hope.

4.2.1 Navigational Viability
4.2.1.1 Northwest Passage
The Northwest Passage consists of five familiar routes or passages, with
variations, through the Canadian archipelago as shown in the table. The approaches
to these passages are mostly common. In the east ships are required to pass through
Labrador Sea, Davis Strait and Baffin Bay. The only difference is for Route 5 for
which ships are required to transit through the Hudson Strait. While approaching
from the east and before deciding which route to follow, side ships transit through
the Bering Sea, Bering Strait, the Chukchi Sea and the Beaufort Sea. Amongst these
routes, Routes1 and 2 are considered deep water ones while others have draught
restrictions of a maximum 10 m due to the underwater shoals and rocks in the sea.
( Brigham L., McCalla R., 2009).
Summary of these routes is shown in table 3.
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Table 3
Route

Water Routes of Northwest Passage

Routing (East to West)
Lancaster Sound – Barrow
Strait – Viscount Melville
Sound – Prince of Wales
Strait – Amundsen Gulf.

Physical Description
Lancaster Sound: 80 km wide, 250 km
long, deep at over 500 m.
Barrow Strait: 50 km wide, 180 km
long, deep, string of islands west of
Resolute disrupts clear navigation.
Viscount Melville Sound: 100 km wide,
350 km long, experiences multi-year ice
from M’Clure Strait.
Prince of Wales Strait: minimum width
of less than 10 km about half way through
the Strait, 230 km long, limiting depth of
32 m.
Amundsen Gulf: irregular shape, 90 km
wide entrance, approximately 300 km
long.

Of Note
Suitable for deep draft
navigation; the route
followed by St. Roch in
1944 on westerly transit
and the SS Manhattan in
1969.

Same as 1 but substitute
M’Clure Strait for Prince of
Wales Strait and Amundsen
Gulf. Collectively Lancaster
Sound – Barrow Strait –
Viscount Melville Sound is
known as Parry Channel.

M’Clure Strait: 120 km wide at east
end, 275 km long to Beaufort Sea, deep at
over 400 m, experiences multi-year ice
from Arctic Ocean.

but was turned back.
Russian icebreaker
Kapitan Klebnikov
succeeded in a passage in
2001. In September 2007
was clear of Arctic pack
ice for a limited time
since satellite photos
have been available; there
was more ice in 2008.

Lancaster Sound – Barrow
Strait – Peel Sound –
Franklin Strait – Larsen
Sound – Victoria Strait –
Queen Maud Gulf – Dease
Strait – Coronation Gulf –
Dolphin and Union Strait –
Amundsen Gulf.

Lancaster Sound and Barrow Strait:
see Route 1.
Peel Sound: 25 km wide, deep at over
400 m at south end.
Franklin Strait: 30 km wide.
Larsen Sound: depths vary between 30
and 200 meters.
Victoria Strait: 120 km wide, at
southern end is blocked by Royal
Geographical Society Islands, worst ice
conditions along the mainland coast of
Canada.
Queen Maud Gulf: eastern entrance 14
km wide, but widens into an irregular
area with width of up to 280 km before
narrowing to 14 km at entrance to Dease
Strait; numerous islands, reefsandshoals.
Dease Strait: 14 – 60 km wide, 160 km
long.
Coronation Gulf: over 160 km long,
many islands.
Dolphin and Union Strait: 80 km wide
at Amundsen Gulf, 150 km long, caution
should be exercised in passage, several
soundings of less than 10 m have been
recorded.
Amundsen Gulf: see Route 1.

Of the 3A, 3B and 4
routes, this is considered
the best option but with a
draft limit of 10 m.

1

2

3A
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3B

4

A variation of 3A. Rather
than following Victoria Strait
on the west side of King
William Island, the route
passes to the east of the
island following James Ross
Strait – Rae Strait – Simpson
Strait.

James Ross Strait: 50 km wide, but
restricted by islands, extensive shoaling.
Rae Strait: 20 km wide, with limiting
depths of between 5-18 m in mid channel.
Simpson Strait: about 3 km wide at
narrowest point, most hazardous
navigation area in 3B route.

The route of Roald
Amundsen. Also route of
the MS Explorer, in 1984,
the first cruise ship to
navigate the Northwest
Passage.

Similar to 3A. Rather than
following Peel Sound on the
west side of Somerset Island,
the route passes to the east of
the island through Prince
Regent Inlet and Bellot
Strait.

Prince Regent Inlet: 80 km wide, free of
islands, deep.
Bellot Strait: short and very narrow,
strong currents, limiting depth of 22 m.

Route of St. Roch in
1940-42 on easterly
transit.

Hudson Strait – Foxe
Channel – Foxe Basin – Fury
and Hecla Strait – Gulf of
Boothia – Bellot Strait –
remainder via routes 3A, 3B
or 4.

Hudson Strait: 100 km wide, 650 km
long, deep, also serves as entrance to
Hudson Bay and Churchill port.
Foxe Channel: 130 km wide, deep, with
limiting shoal in the middle that can be
avoided.
Foxe Basin: very large, many islands in
northern end.
Fury and Hecla Strait: 160 km long,
very narrow with fast current.
Gulf of Boothia: very large waterway
connecting to Prince Regent Inlet to the
north (see route 4). No problems for
navigation except at exit of Fury and
Hecla Strait where Crown Prince
Frederick Island is to be avoided.

5

Not generally considered
a viable commercial
passage for moderate to
deep draft ships.

Source: ( Brigham L., McCalla R., 2009)

4.2.1.2 Northern Sea Route
The physical environment of the northern coast of Eurasia - the Russian
maritime Arctic - presents unique challenges to the mariner and to modern ship
technology and systems. Shallow waters generally characterize the length of the
coastline from the Norwegian-Russian border in the west (in the Barents Sea) to the
Bering Strait.
The set of navigational routes between Kara Gate in the west and Bering Strait
is known as the Northern Sea Route. The NSR correspond to a number of narrow
straits which ultimately represent a constraint in safe sailing. The table 4 below
shows the location and facts for these Straits: ( Brigham L., McCalla R., 2009)
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Table 4 Major Straits of NSR
NAME
LOCATION
PHYSICAL DESCRIPTION
Yugorskiy
south coast of
21 nautical miles long, 13-30
Shar Strait
Vaygach Island meters deep
Kara Gate
between the
18 nautical miles long,
Barents and
minimum depth of 21 meters
Kara seas

Vilkitskiy
Strait

between the
Kara and
Laptev seas

60 nautical mile length, 100200 meter depths

Shokalskiy
Strait

located in
Severnaya
Zemlya north
of Vilkitskiy
Strait
linking the
Laptev and
East Siberian
seas

80 nautical miles long,
minimum depth of 37 meters

linking the
Laptev and
East Siberian
seas
links the East
Siberian and
Chukchi seas

160 nautical miles long,
minimum depths of 13 meters

Dmitry
Laptev Strait

Sannikov
Strait
Long Strait

63 nautical miles long and has
depths of 12-15 meters
(eastern approach has only
depths of 10 meters or less)

120-nautical mile southern
route along the coast with 20
meter minimum depths; a 160nautical mile northern route
with 33 meter minimum
depths

OF NOTE
the southernmost entrance
from the Barents to Kara seas
the main shipping strait
between the Barents and Kara
seas. An established traffic
separation scheme is used by
shipping.
Separates Severnaya Zemlya
from the northernmost
extremity of the Eurasian land
mass, Cape Chelyuskin mostly
ice covered except in summer
for short period.
a second possible shipping
route between the Kara and
Laptev seas
oriented east-west, is the
southernmost passage between
the New Siberian
Islands and the Russian
mainland
a second passage through the
New Siberian Islands
separates Wrangel Island from
the Russian mainland

Source: ( Brigham L., McCalla R., 2009)

Studying different navigational options through Arctic Region, it is revealed
that taking advantage of the long known storehouse of untapped natural resources is
a big confrontation to mariners. The challenges are unique in nature and can only be
met in this region. Beside other contests, the physical conditions are challenging to
the highest degree for both the crew and the ship involved in maritime operations in
the region. There are regional differences within the Arctic but at some places the
temperature falls below -50o C. the water surface is covered by hard, multiyear ice as
thick as 3 meters on even stretches and many times that on the ridges that form
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where ice floes collide. In the open water stretches of the Arctic, storms can be very
rough and unpredictable, and atmospheric icing from sea sprays can paralyze a ship’s
superstructure. (Econ, 2007)
Some of the risks are shown in figure.11

Figure 11

Risks and Challenges in Arctic Navigation

Source: ( Brigham L., McCalla R., 2009)

4.2.2 Other Features of the Arctic Marine Physical Environment:
The tide, current and waves in the Arctic waters are not extreme as compared
to those the mariners are already facing in other parts of the globe. Water levels vary
in response to a number of causes, which include the astronomical tides being the
most common and as correctly predictable as in other regions of the world. In the
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Canadian Arctic the tides are semi-diurnal with a difference of twelve hours between
two in each lunar day. The phenomena of spring and neap tides effects are same and
occur once in 28 days. The average tidal progression in Baffin Bay is towards North
along the Western Greenland Coast and Southward along the Coast of Baffin Island.
Maximum tidal height of 2.7 m occurs in northern Baffin Bay. Heights of 1.2 m
occur in Lancaster Sound north of the Brodeur Peninsula. Mean tidal ranges are 1.9
m at Dundas Harbor, 1.3 m at Resolute Bay, 1.0 m at Winter Harbor and 0.4 m at
Schs Harbor. (D. VaderZwaag, C. Lamson, 1990)
The tide in the Arctic Ocean propagates through the channel of the
archipelagos in the form of Kelvin Waves propagating ahead through the coastline
on the right. The amplitude descends from shore to the center of the sea. In the
Beaufort Sea tidal ranges are comparatively small. At Herschel Island the higher
side is 0.2 m and 0.3 m at Tuktoyaktuk. The highest tide noticed is 0.7 m at the
entrance of Eskimo Lakes. In the Amundsen Gulf the tidal ranges are approximately
the same with 0.3 m at Cape Perry, 0.4 m at Paulatuk and Pearce point. (D.
VaderZwaag, C. Lamson, 1990)
Strong winds associated with passing storms cause storm surges which are
mostly noticed by observers in the Beaufort Sea. Surges in Tuktoyaktuk are both
positive and negative which cause rise as well as fall in water levels as low as 1.0 m
recorded in Beaufort Sea. Deep draught vessels are at risk of grounding during
negative surge conditions. (D. VaderZwaag, C. Lamson, 1990)
The ocean currents are negligible for marine transportation except in narrow
channels such as the Bellot Strait, Hell Gate and Cardigan Strait. The major effect of
these currents is on the transportation of sea ice mostly floating on the surface and
may cause damage to ships if not handled properly. In the open waters of the Arctic
Ocean, wind waves occur which depends on the local wind conditions while the
occurrence of ocean swells or waves with longer periods can be generated in both
open water and in marginal ice zones. A summary of the frequency of wave heights
for zones of interest in Arctic marine transportation for the months of August and
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September developed by Parker and Alexander in 1983 is reproduced below: (D.
VaderZwaag, C. Lamson, 1990)
Table 5

Wave Height Data Arctic Region

Source: (D. VaderZwaag, C. Lamson, 1990)

4.3 Infrastructure Availability
4.3.1 Global Infrastructure
“Shipping is the first and foremost an international business, so we must be
aware of the how different parts of the trading world fit together.” (Stopford, 1997)
Let’s look at the available transport infrastructure in today’s world. At the
beginning of global trade, the main barriers to the two major transport modes,:
Global Shipping and the Railway System, were huge continents dividing the world’s
oceans along with the frozen oceans stopping ships sailing globally, while for
railways the huge mountain ranges, wide spread desserts of sand and the frozen ice in
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some regions created difficulties for rail transportation. The figures 12 and 13 below
show the barriers to global trade in terms of shipping and railway infrastructures.

Figure 12

Barriers to Global Shipping

Source: (Valsson, 2006)

Figure 13

Barriers to Railways

Source: (Valsson, 2006)
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Some of these obstacles have been overcome with the advancement of
technology or by building manmade canals, .e.g. Panama and Suez, hence creating a
shortcut for shipping between continents. In both cases the present ice cover in the
north is the main obstacle today prohibiting both the transportation modes, leading to
the absence of shipping or railway connections along the whole high north and Arctic
area. With the retreat of ice from the Arctic and sub-Arctic regions, the main
requirement for the two systems has changed dramatically. The blocked shipping
lines across the Arctic Ocean are expected to be open for longer and longer durations
in a year giving better possibility for vertical North-South railway lines in the
northern areas of the globe. The introduction of high speed trains for connecting the
distant points of the globe with a system of submarine or underground railway
tunnels will be an added benefit to the global transportation system in the northern
region. A futuristic view of the shipping system is shown in fig showing the four
circles and connections across the Atlantic and the Pacific in the form of circles. In
this way the routes are not cul-de-sacs, benefiting the places that presently have the
disadvantages of being at the end as in the north today. (Valsson, 2006)
Although there has been much discussion about the movement of commercial
ships through the Arctic, there has been little focus on the transportation needs within
the Arctic

4.3.2 Infrastructure in the Arctic Region
The discussion has been a lot about moving ships in the Arctic Ocean but
moving ships is not all the marine trade requires. The major part of it is the transport
infrastructure. Unfortunately to date very little has focused on the transportation need
in the Arctic Region. Developing a transport network with little or no road access,
and facilities to service cruise ships, is not possible without a well planned transport
infrastructure. To date the construction and development of port facilities are
extremely limited. There are no adequate docking facilities available for cargo
shipped through marine transportation systems. Vessels have to anchor offshore and
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unload their cargo on barges which are then dragged above the high water mark on
beaches which is not only time consuming but also makes it vulnerable to damage
and accidents and ultimately an increase in cost. To gain the maximum benefits of
expansion of resources in the Arctic Region especially, in terms of marine activities,
the players will require a marine infrastructure. This is a critical requirement to
reduce the total transport costs to attract business in the region. In case of increased
shipping activities in the north, an adequate port infrastructure along with facilities to
repair vessels will be a major requirement of the region. To this end, the
governments in collaboration with some other international organizations like GIF
(Global Infrastructure Fund) Japan are working to determine the transportation
priorities to ensure the development of the required infrastructure to take full
advantage of the Arctic’s potential. (Christopher, 2008)

4.4 Economic viability
The Maritime business is the oldest and most economic intensive business on
the planet. The main reason for its high economic sensitivity is its global nature and
capital intensiveness. Millions of tons of cargo worth billions of dollars are moved
by a vessel also costing millions of dollars calling at a number of ports established
with an investment of a huge amount of capital and running costs, produceing
revenues and jobs throughout the globe.
As suggested by Carlo Cippola and quoted by Martin Stopford in his book
Maritime Economics, “the transport industry has been one of the prime forces
responsible for shifting the world from an essentially national system to the global
economy that exists today.” (Stopford, 1997)
“The first reaction of ship-owners on hearing of some global event, such as
nuclear disaster in Russia or change in the price of oil, is to consider what effect this
will have on the shipping market.” (Stopford, 1997)
During the study, it was found that there are two major factors which may have
drastic effects on maritime economics. First are the economies due to distance which
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will be shortest via Transarctic routes as compared to the present shipping routes
between the global trade giants. Second is the opening of a new market for the
transportation of major commodities like crude oil, natural gas, mineral, timber and
forest products coupled with imports of equipment and supplies to support the
extraction of such resources. (Econ, 2007)

4.4.1 Advantages of Arctic Route in Travelling Distances
“Time is the determining factor in advanced relocation processes in shipping.”
(Kitagawa, 2008)
It is an inevitable truth that transiting through the Arctic via NSR or NWP has
a major distance advantage. The NSR has an undisputable advantage while travelling
between Europe and the Far East or the West Coast of North America whereas the
Northwest Passage is a shortcut between the East Coast of North America and its
West Coast or the Far East. The navigational distance between Hamburg and
Yokohama, through NSR is 6920 nm as compared to travelling via Suez Canal
covering 11,439 nm, while going around the Cape of Good Hope; it is about 9,800
nm via the NWP, in comparison with the 12,420 nm via the route passing through the
Panama Canal. (Kitagawa, 2008).
The effects of Transarctic Routes though touch every part of the globe from
north to south and east to west, as said by Mr. Peter Schwartz, co-founder of Global
Business Network, “if you think about a ship sailing from UK to Singapore, it
usually stops off at other ports along the way to drop off cargo and pick up fresh
containers, ‘he said. ‘Some trade would move northward.” (Strait Times, 2007).
However, the major area that may be affected is north of 50oN in Europe, 40oN in N.
America and 30oN in the Far East. The areas and major ports include: Rotterdam and
Hamburg, New York and St. John’s, Vancouver and Yokohama. Rotterdam and
Hamburg are equidistant from the NEP. St. John’s is on New Foundland’s
northeastern coast, where the shipping lines to the NWP and potentially the NEP
depart. Vancouver is Canada’s main export port on the Pacific coast and only 125 nm
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from Seattle, which dominates the US northwest. Yokohama is the first large port for
vessels approaching from the north and within a 1,200 nm radius from world-class
ports such as Kobe, Ulsan, Dalian and Shanghai.
The approximate differences in distances are shown in table
Table 6

Distance Comparison
PORT NAME

Rotterdam

Yokohama

New York

Yokohama

ASR (nm)

Alternative route (nm)

7,200

Suez.

11,100

Cape

14,500

Panama

9,700

Suez.

12,900

Cape

15,200

Panama

8,800

Suez.

14,600

Cape

14,500

Panama

6,000

Suez.

14,000

7,600

Vancouver

Rotterdam

Vancouver

New York

6,600

7,000

Source: Scan-Globe A/S (1972), Tanimoto (1992) and Worldscale (2004).

Laulajainen (2009) compared the travelling time of a containership making 21
knots in summer through ASR and 24 knots through canals, (considering some other
factors like canal waiting time etc) and not considering the port calls in between.
Result of this comparison is shown in table 7
Table 7

Nautical miles

Trade
Rott. –
Yoko.

ASR

Canal

Days at 21/24/6 knots
ASR

Canal

Save

Days at 14/6 knots
%

ASR

Canal

Save

%

7,200

11,000 S

14

19 S

5

26

21

33S

12

36

7,700

-

22

19 S

-3

-16

28

33S

5

15

7,600

9,700 P

15

17 P

2

12

22

29P

7

24

8,100

-

23

17 P

-6

-35

29

29P

0

0

6,600

8,800 P

13

15 P

2

13

19

26P

7

27

7,100

-

21

15 P

-6

-10

26

26P

0

0

7,000

6,000 P

14

10 P

-4

-10

21

18P

-3

-17

7,500
22
10 P
W
Notes: W= winter, S= Suez, P= Panama

-12

-120

28

18P

-10

-56

W

NY. –
Yoko.

W

Vanc.
– Rott.

W

Vanc.
- NY

Comparison of Travelling Time

Source: (Laulajainen, 2009)
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The comparison shows that the ASR will deprive the Suez and Panama Canals
of their choke point roles and shorten radically the travel time between the northern
Atlantic and Pacific. It will have a role similar to the cape routes in the southern
hemisphere. (Laulajainen, 2009)
Accordingly, Captain Mohamed Essallamy compared in one of his research
(Essallamy C. M., 2008) an imaginary trip between Norway, the oil exporter and
Japan, a major oil importer using normal and Arctic route. According to his findings,
the saved distance will be 6607nm if travelled through NSR, saving 43.2 % in
distance. The summary of distances and sailing period in this imaginary trips are
shown in table 8
Table 8

Comparison of Distance between Oslo and Tokyo

Port of Departure

Distance in nm
Via Suez Canal

Via NSR

Oslo / Murmansk

-

1417

Murmansk / Provideniya

-

3690

Provideniya / Tokyo

1500

Oslo / Tokyo (Total)

11633

6607

Sailing days / 14 Knots

34.62

19.66

Source: Based on Veson Nautical Distance 2004 & Shipping Routes.

To use a route which ensures a saving of 15 sailing days in a trip, will certainly
be a great attraction for both ship owners and shippers. (Essallamy C. M., 2008)
On the basis of this new geography, it would seem worthwhile to transfer part
of the containerized freight from the Royal Road to the NSR. Indeed, the NSR would
reduce the length of voyages from North Asia (mainly the ports of Japan, South
Korea, and China) to Northwestern Europe (ports on the Northern Range, starting
with Hamburg, Bremen and Rotterdam) by about 2500 nautical miles (Map 2). This
translates into a gain of about 10 days, which is one-third of the time required for
maritime transport by the Royal Road. (Verny, 2009)
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In December 2005 a study was conducted by Aker Arctic Technology Inc, to
examine the technological and economical aspects of possibility to establish a
container traffic link between Aleutian Island and Europe using the NSR. Two Arctic
container vessels of 750 TEU and 5000 TEU sizes were designed to be used for the
simulation. Table 9 shows the data used for the study:
.
Table 9

Speeds and times for different legs of a 5000 TEU vessel

Source: ( Arpiainen M., Kiili R., 2006)
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Abstracts of the study are:
•

Routes Selected
o Using assumptions for ice conditions, three routes were studied.
o The 5000 TEU vessel depth requires voyaging north of Novaya
Zemlya, 4963 miles Iceland to Adak.
o The 750 TEU vessels may take a longer, but less ice-heavy route
inshore, either 5089 miles or 5225 miles.

•

Vessel Voyage Times Estimated
o One way sailing time for the 5000 TEU vessel estimates range
from 261 hours in September/October time frames to high of 648
hours in April; i.e. 11 days minimum at a speed of 19 knots. No
icebreaker assist is needed.
o For the 750 TEU vessels, with some icebreaker assist during
January to July, speed is reduced to 17 knots and minimum time
ranges from 300 hours (12.5 days) to 756 hours.
o Average winter times above could more than double during severe
winters.

•

Costs of Service
o Compared to tariff of $1500 per container (at the time of study)
for the southern route through Suez, Iceland-Adak service, costs
per container for the Arctic shuttle are estimated as follows:


For the 5000 TEU vessel, $354 per container escalating to
$526 in a severe winter.



For the 750 TEU vessel, $1244 per container escalating to
$1887 in a severe winter.
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The findings of the study are shown in table 10
Table 10 Cargo transport calculations for 5000 TEU vessel on average winter

Source: ( Arpiainen M., Kiili R., 2006)

This result suggests that the developments of icebreaking and ship technologies,
double acting operation which improves greatly the icebreaking capability and
reduces required power and cost, and could make the operation independent of
icebreakers, have indeed brought the Transarctic commercial cargo traffic well to a
feasible situation compared to the prevalent tariffs on the ‘Southern Route’.
( Arpiainen M., Kiili R., 2006).

4.4.2 New Market Opportunities
“The attractiveness of the Arctic for shipping and other maritime industrial
activities will depend not only upon the physical conditions for sailing and
conducting industrial operations. Economic developments and political framework
conditions will also be decisive. …….. Key driving forces range from melting of the
Arctic ice as a result of global warming, to political developments within and
between the states that border on the Arctic Ocean.” (Econ, 2007)
According to a report published by the USGS in May 2008, where an appraisal
of possible future additions to world oil and gas from new field discoveries in the
Arctic was conducted; a number of onshore areas in Canada, Russia, and Alaska
have been explored for petroleum resulting in the discovery of more than 400 oil and
gas fields north of the Arctic Circle accounting approximately 240 billion barrel of
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oil and oil-equivalent natural gas. Nevertheless most of the Arctic, especially
offshore, has not yet been explored for oil and gas due harsh climatic conditions. The
extensive Arctic continental shelves which cover approximately 7 million square
kilometers of area may constitute the geographically largest unexplored prospective
area for petroleum remaining on earth. In the jurisdiction of this Circum-Arctic
Resource Appraisal (CARA), 25 provinces were quantitatively assessed; the results
are shown in table 11. (U.S. Geological Survey, 2008)
Table 11

Resources in Arctic Region

Source: (U.S. Geological Survey, 2008)
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Another view
v
of the undiscovereed reserves inn the Arctic Region wass published
in a report by ECON whiich suggestss as much as
a 25% of tthe world’s uncovered
reseerves are in the Arctic Region.
R
(Econn, 2007)

Figure 14

Resou
urces in the A
Arctic Region

Source: (E
Econ, 2007)

o through ships from the Arctic
The two main sourcces for transiting the oil
Oceean are the Timan-Pech
hora basin inn the Northh-West, and Western Sib
beria. This
add
ds up to apprroximately 10
1 mt/y of onnshore produ
uction transpported by shiip from the
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Russian Barents Region. Even moderate/low forecasts predict that the transportation
of oil from Russian Barents ports will increase by 50 % by 2020. The transportation
of natural gas through ships is still uncertain and most likely the transport option
southward is through gas pipelines. However, some of the gas may be exported as
LNG on tankers, thus increasing LNG transportation through Kara and Barents Seas.
On the other hand, production of gas in North America may not have any good effect
on shipping in the Arctic as the most viable option for transportation of gas to the
North American market is through pipeline. In case of some production in the
Canadian Arctic Region, there are some chances of increasing LNG transportation by
ships to other markets such as China and Japan. There will most likely be gradually
increasing volumes of tanker traffic out of Arctic ports even if the projects with the
greatest potential are not implemented. The other Arctic resources that raise
opportunities for maritime sectors in the Arctic Region are coal, nickel, copper,
tungsten, lead, zinc, gold, silver, diamonds, manganese, chromium and titanium.
Presently it is difficult to exploit these resources due to the harsh climatic conditions
in the region but with the improvement in technologies, depletion of more accessible
deposits further south will increase the demand for shipping services. These services
may include both for the export of raw materials and the import of project materials
for mining communities. The largest shipping volumes today are nickel and copper
exports from Norilsk, which will continue to be significant. Coal deposits in the
Arctic are not likely to provide great shipping volumes any time soon, as global
reserves are spread over 70 countries are expected to last over 200 years at current
production levels. (Econ, 2007)
Reading the above all is more seems to be plausible stories as not much is
certain. There are a number of uncertainties in establishing the future of the region.
In order to obtain individual and organizational perceptions about the different future
environments which may help in taking different decisions today, a Scenario
Framework Methodology can be used. The Global Business Network developed a
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scenario frame work using the two uncertainties, “Governance” and “Resources and
Trade”.

4.4.3 Governance
This uncertainty axis describes the degree of relative Governance stability,
both within the Arctic Region and internationally. Less stability implies shortfalls in
legal structure and transparency, as well as a propensity for stakeholders to work on a
more unilateral basis rather than by collaborating in a cooperative, international
fashion. More stability implies not only efficiently operating legal and regulatory
structures, but an international atmosphere more conducive to collaborative and
cooperative development.

4.4.4 Resources & Trade
This uncertainty axis describes the level of demand for Arctic natural resources
and trade. Framing this in a global context exposes the scenarios to a broader range
of potential market developments, such as the rise of Asia or political instability in
the Middle East. More demand implies exactly that – higher demand from more
players and markets around the world – for natural resources and commerce in the
Arctic. Less demand is also straight forward, with fewer global players interested in
utilizing Arctic commerce and natural resources. (Global Business Network, 2008)
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Source:
(Global Business Network, 2008)

The tablee 12 shows thhe comparison of the abbove generateed scenarioss. The table
is summarized
s
and regeneraated from thhe GBN repoort.
Table 12

Fra
aming
Unccertainties

Hig
gh Concept

Comparison off Arctic Sega Sccenarios

Arctic Race

Polar Lows

Polar Preservve

Arcticc Saga

↑ More Demand for
Resources and Trade
T
← Less Stable
Governance
This is a world in
i which
many internationnal
players anxiouslly move
to outwit compeetitors
and secure tomoorrow’s
resources today..
Political tensionns are
high, and brinkm
manship
is the name of thhe game.

Demand for
↓ Less D
Resourcces and Trade
← Lesss Stable
Governnance
This is a world in which
domestiic disturbances
divert aattention from
global iissues, and
simmerring frictions
becausee prolonged
divisiveeness that never
becomees extreme
enough to coalesce
distinct blocs.

↓ Less Demand for
Resources and Trrade
→ More Stable
Governance
This is a world w
where
concern about thee
environment, couupled
with geopoliticall and
economic interessts
elsewhere, drivess a
movement towarrd the
systematic preserrvation
of the Arctic.

↑ More Demand for
Resourcces and Trade
→ Moree Stable
Governaance
This is a world largely
driven by
b business
pragmattism that balances
global collaboration
c
and
comprom
mise with
successfful development
of the reesources of the
Arctic.
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Primary Drivers
of Change

Key
Implications for
Arctic Marine
Navigation

▪ Global competition
among many nations for
future rights to
resources, esp. oil and
gas, intensified by rise
of Asia
▪ Acute demand for
water worldwide,
continuing Middle East
tensions
▪ Climate warms faster
than models predicted
▪ Much activity,
primarily military, and
dominantly
destinational for
resource extraction
▪ Unilateral governance
regimes lead to
inconsistent
infrastructure with
incompatible standards
▪ Seasonal trans-Arctic
passage possible, but
not permitted politically

▪ Global economic
downturn, and
increasing national
protectionism
▪ Increased domestic
troubles worldwide,
including Regional
outbreaks of new
generation Avian flu
▪ Recession of Arctic
ice slower than models
projected
▪ Minimal Arctic marine
traffic, consisting of
government re-supply
and research, with
periodic disruptions
▪ Market for “ice-class”
ships cools, reducing
R&D
▪ Low attention to
regulations, with
unenforced and
mismatched standards,
and no new
infrastructure

▪ Arctic oil and gas
reserves disappointing
▪ Alternative energy
emerges as viable source
for global growth
▪ Public concern about
climate change and
conservation, especially
impacts to the Arctic

▪ Expanded global
economic prosperity
▪ Systematic development
of oil, gas, and hard
mineral resources
▪ Shared economic and
political interests of
Arctic states
▪ Climate warms as
expected

▪ Harmonized rules for
Arctic ship design and
pollution prevention
▪ Seasonal trans-Arctic
shipping possible but
proves prohibitively
expensive due to
environmental
restrictions, frequent
patrols, and aggressive
enforcement
▪ Growth of Arctic
marine tourism allowed
through limited number
of “use permits

▪ Wide range and variety
of marine activity
▪ Navigational
infrastructure and aids
expanded, making marine
transport safer and more
efficient
▪ New technologies make
seasonal trans-Arctic
shipping safer and
economically viable, e.g.,
satellite surveillance
systems

Source: Global Business Network

4.5 Effects of Location in Development of a Port
“Ports are the crucial interface between land and sea.” (Stopford, 1997)
Ports play a crucial role in a nation's economic and social development. They
are considered to be the lifeline of any country's economy as any country trading
within the international arena is generally done through sea paths. It has therefore
always been a dream of nations to develop this interface not only on a country basis
but also on a global level. The two general questions raised by the port managers
while planning to develop a port, especially from a local to an international or hub
port are:
i.

Who selects the port (port of call)?

ii.

What factors influence the selection of a port?

Neither of the above questions have any unswerving answers. Most authors
have suggested that the carrier selects the port for each shipment. (Malchow, 2001).
In reply to the second question, different researchers have suggested different factors
for the selection of a port. Another way to assess the attraction of a port is to study

50

the different characteristics of it. The general characteristics of a port as mentioned
by Song (Song, 2002) are:
Table 13 General Characteristics of a Port

Source: (Song, 2002)

These characteristics can be categories depending upon the share of the human
factor in enhancement of these characteristics i.e. the factors that can be controlled
by humans with good planning and capital investment and the other is those gifted by
the nature to a country or area. A country can develop all the characteristics of a port
until and unless it has a location available to build a port. So a good location may be
termed as a Gift of Nature. Various researchers have carried out model surveys to
find the influence of different factors effecting port selection.
After a study conducted by Matthew Malchow and Adib Kanafani using a
Multinomial Logit Model in December 1999, they concluded “The results of a
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multinomial logit model were presented to show the impact on the decision process
had by four specific variables. Of the four variables, only two had a significant
impact that was in the direction expected. An increase in either the oceanic distance
or the inland distance between the port and the shipment’s origin or destination
served to make a port less attractive, and with a high elasticity. An increase in either
of the other two variables, sailing frequency or vessel capacity, however, was not as
significant and not necessarily in the direction expected. An increase in either
variable would a priori be expected to make a port more attractive. From the results
of the model for all shipments, however, an increase in either of the variables
appeared to make a port less attractive. No consistency existed when estimating a
coefficient for either variable when estimating a model for specific commodity-types.
Clearly, a more thorough investigation is needed with regard to the behavior of
shippers and carriers toward either of these variables.” ( Malchow M., Kanafani A. ,
2001)
T C Lirn along with Thanopoulou, Beynon and Beresford (2004) conducted a
study to reveal and analyze transshipment port selection by global carriers through
Analytic Hierarchy Process (AHP). The analysis shows that the cost factor for
transshipment port selection by global container carriers has the subjective
importance over all other factors but the difference between weights of this major
criterion and the Geographical Location is not high as shown in table14.
Table 14

Criteria for Port Selection

Source: (Lirn T. C., Thanopoulou H. A. , Beynon M. J. & Beresford A. K. C., 2004)

It is pertinent to mention here that the cost is also a function of distance. This is
based on the number of tonnes of cargo transported and the shipping distance. For
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example, one tonne of wheat to Liverpool from Australia via the cape will generate
three times the demand for tonnage as the same tonne of wheat from Canada.
(Institute of Chartered Shipbrokers , 2005)
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Chapter 5.

Empirical Analysis

As for any logistical distribution network the center of gravity is the most
economic point / node considering Transport Cost, Cargo Quantity and the Distances.
There are a number of qualitative and quantitative methods available to find
out the best location for a Logistics Center or Hub but the “Linear programming is
the most used analytical approach in practice. One such tool is the Gravity Location
Model” (Ma, 2009).

5.1 Model Formulation
In order to find out a location that minimizes the total cost of transportation,
the Gravity Model is used in this section to assess the shifting of economical
opportunity due to Transarctic routes. A discrete selection of the west Canadian
market is used as a model for the analysis of effects. The same is used to analyze the
advantages in using the Transarctic route in comparison with the present route vis-avis the location of the most feasible port in the present market condition in Canada
which can serve the west Canadian container market as a hub. As discussed in
previous chapters, the major benefit to shippers received with the opening of
Transarctic routes will be in terms of distance and transportation cost and it looks as
if the properties of Gravity Model somehow suits this case study since it caters for
effects of both distance and trade volume. However, there are a number of features
that may be taken as shortcomings for this model as mentioned by Professor Ma. (Ma,
2009)
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•

It might not be the place where the warehousing cost is minimized but distance
wise it is the centre.

•

The factor of cheap land for warehouses is not considered.

•

It emphasizes exclusively the transportation cost.

•

The resultant points, x and y can be any point on the surface and practically may
not be suitable for the establishment of a hub.

•

Deviation in distances due to terrain and other geo-physical conditions are not
considered.

•

The transport cost grows linearly with the quantity shipped and the distance
travelled.

•

Transporting different kind of cargos, e.g. transport glass and transport another
cargo the cost is not the same. This feature of the cargo is totally ignored.

5.2 Assumptions
Some of the assumptions carried out in this analysis are:
•

Both the market and supply source can be located as a grid point on a
plane.

•

The transport cost per km is taken as $1 for all the routes as the exact
cost in the future for shipping containers through Arctic routes may not
be ascertained which highly depends upon the climatic conditions and the
economical activities in the region.

•

The transport costs grow linearly with the quantity shipped and with the
distance travelled.

•

The total number of containers transported by rail is taken as the size of
the respective market.

•

The import and export activities are from different parts of the world but
as the share of the East Asian Region is very high in trade with North
America, the market is assumed to be influenced by this route.

•

Approximate centers of regions are used to establish the distance
between the origin and the market.
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•

All distances are calculated as the geometric distance between two points
on a plane.

5.3 Canadian Container Market
With the increase in international containerized trade, Canada’s transportation
system in general and ports in particular are also dealing with an increase in the
volume of containers shipped globally. Total container handlings at Canadian ports
exceeded 4.3 million TEUs in 2006 with an estimated 94% of containers handled at
Canada’s three principal container ports i.e. Vancouver, Montreal, and Halifax.
Ranked on the basis of total container handlings Vancouver is Canada’s largest
container port with 2.2 million TEUs, followed by Montreal at 1.3 million TEUs and
Halifax with 0.537 million TEUs. On a tonnage basis, containerized goods account
for an estimated 4.3% of total international freight traffic to and from Canada or
approximately 34.6 million tonnes in 2006 of which 33.5 million tonnes moved
through Vancouver, Montreal, and Halifax. According to the World Port Ranking
published by AAPA, (American Association of Port Authorities, 2007) Vancouver is
Canada’s largest container port with 2.3 million TEUs, followed by Montreal at 1.3
million TEUs and Halifax with 0.537 million TEUs. The locations of these ports are
shown in figure16.

Figure 16

Location Of Major Canadian Ports

Source: http://geography.about.com/library/cia/blccanada.htm
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The Cannadian contaainer markeet is divided
d into eighht regions taking
t
into
acccount the inland
i
flow
w of contaainers throuugh railwayys. The geeographical
representation of
o these regiions is shownn on the map
p below:

Figure 17

Location of
o Markets in N
North Americcan Region

Source. http:///www.blairstripsteeel.com/map%20nnorth%20america.jpg

5.4
4 Data an
nd Variablles
The dataa used in thhis analysis describes the import and exportt traffic of
con
ntainers in 20006. The sou
urce for thiss data used is the study uundertaken by
b Quorum
Corrporation on
o the direections of Canadian Governmentt Transportt Division
(Trransport Cannada) under the
t supplemeental portionn of the Graiin Monitorinng Program
(GM
MP) publishhed in 2007. Key datta sources include
i
the Ports of Vancouver,
V
Moontreal, and Halifax;
H
the railways; annd Statistics Canada. (Trransport Cannada, 2007)
Thee numbers of
o containers transportedd to, from, annd within Caanada, durinng the 2006
are compiled in
n table 15
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Table 15
Destination
country

Containers Movements in TEU’s - Year 2006
Destination
Region

Canada

United
States

Port of Halifax

Port of Montreal

Port of
Vancouver
Imports Exports

Total
(TEU)

Imports

Exports

Imports

Exports

British
Colombia

1,866

0

23,560

16,916

3

244

42,589

Central
Canada
Atlantic
Canada
Prairie
Midwest
Northeast
South
West
Total

96,244

86,216

117,963

102,884

662,638

187061

1,253,006

2

0

17

0

1,067

18

1,104

2,356
41640
0
132
0
142,240

6,799
33,339
0
80
2
126,436

23,150
163,230
4
4,190
357
332,471

31,460
167,815
61
859
50
320,045

84,948
61,407
1,660
9,038
0
820,761

107918
20383
1148
31
0
316803

256,631
487,814
2,873
14,330
409
2,058,756

Source: (Transport Canada, 2007)

Variables defined in the gravity models are:
xn,yn

Location of market given in coordinates

dn

The distance between the facility in question and location (x, y)

Dn

Quantity to be transported in and out per year (import + export)

Fn

Cost of shipping 1 FEU or 2 TEU for 1 km between the facility in
question and location n

If (x,y) is the location selected for the facility on a plane, dn is the distance
between the facility at location (x,y) and the supply source or market n then
dn = √
the total cost then can be further calculated as:
∑
Solving above equation for (x , y) location of the facility, the resultant can be (x´, y´)
x´=

∑
∑

y´=

∑
∑
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The coordinated positions of markets are shown in table 16 below:
Table 16 Coordinated Positions of Markets

Source: Google Images

Using Microsoft Excel and introducing the data to the model the resultant
values achieved are shown in table below

Table 17 Resultant Data
Coordinates
xn

yn

Transport
cost (Fn)

Quantity in
FEU (Dn)

dn

DnFnxn
/dn

DnFny
n/dn

DnFn/dn

375

400

1.00

21,295

548

14564

15535

38.84
1466.53
1.36

British
Colombia
Central
Canada
Atlantic
Canada

150

400

1.00

626,503

427

219980

58661
3

75

400

1.00

552

407

102

543

Prairie

275

400

1.00

128,316

485

72694

Midwest

225

300

1.00

243,907

375

146344

Northeast

100

250

1.00

1,437

269

534

10573
7
19512
6
1334

South

225

75

1.00

7,165

237

6797

2266

30.21

West

350

225
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5.5 Analysis of the Gravity Model:
The model estimated the most economical location for the container trade in
Canada in terms of transport cost, mass of trade and the distances between the
facilities and markets, as somewhere in the North East of Canada. If we consider the
same trade and distribution factors, it can be analyzed that the most suitable ports for
transporting the containerized cargo for shipment in the Canadian market could be
the one located in the northern regions of Canada or may be in the North Eastern
Region. The two major ports in the vicinity of the calculated Center of Gravity are
Montreal and Halifax along with many other smaller ports like the ports of Churchill,
Saint John and many more. However, if we look at the present picture of container
volume being handled by the ports of Canada in today’s scenario the largest
container port is Vancouver Port located in the western region instead of any port in
the North or North East. One of the reasons that could be assumed as the major
effecting factor for this abnormality is the availability of a shorter route between
Vancouver and the North East Asian market through the North Pacific Ocean.
Crossing the North Pacific Ocean the distances between Shanghai port in China and
Vancouver in Canada is only 5000 NM (figure 18) as compared to the distance
between ports of Shanghai and Halifax which is approx 10932 NM sailing through
the Panama Canal (figure 19), saving approximately half of the distance The
economies achieved by the shippers in selecting the port of Vancouver is very high
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as the difference in distances is very high hence decreasing the overall shipping cost
as well as a good amount of time in days.

Figure 18 Route between Shanghai and Vancouver Ports

Figure 19 Route between Ports of Shanghai and Helifax via Panama Canal

Analyzing the same case, the distance between Shanghai and Halifax through
Arctic is approximately 7500 NM which is still more than the present route to
Vancouver. This shows that there will not be much effect on the Port of Vancouver
with the opening of the Arctic Route. Considering same situation for the European
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market where the differences in distances, as discussed in chapter 4 above, is very
high comparing the Transarctic routes and the today’s shortest route i.e. via Suez
Canal. This will certainly affect some ports to lose their traffic and carriers will be
looking for a new port to be chosen as a hub for their containerized shipments.
The solution analyzed above is an approximation that can be refined using an
iterative search procedure which is not bothered with here. The refinement usually
does not change the solution appreciably. Furthermore, the aim of the CENTER
model is to give a starting point for determining a reasonable facility location.
Certainly many other factors must be considered in addition to the center of gravity.
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Chapter 6.

Conclusion

This research has endeavored to highlight the benefits and opportunities for
ports which are being gifted by nature through the melting ice of the Arctic Region.
This breaking up of ice is not only a process but can also be taken as a metaphor of
increasing opportunities in the Arctic. Where this global warming is depleting the ice
and threatening the environmental beauty of the region on the one side, on the other
it is dreams come true for merchant mariners in the globe. The history of this planet
is crammed with changes. These changes are both physiological and technological.
However, each time a change occurs it affects the economy. Starting from the day
the first ship sailed till today people are losing and gaining from these changes. There
are numbers of instances that prove where the ship goes the door opens for
economical surpasses and the gateway for this economic change is always through a
Port. With the development of ports the whole economy of a nation is developed.
Chapter 1 of this study is about the history of nations which proves that whenever
there is a change in shipping routes there are rises and falls in economies.
In

its

Fourth

Assessment

Report

(AR4), published

in

2007,

the

Intergovernmental Panel on Climate Change (IPCC) projected that, without further
action to reduce greenhouse gas emissions, the global average surface temperature is
likely to rise by a further 1.8-4.0°C this century, and by up to 6.4°C in the worst case
scenario. Even the lower end of this range would take the temperature increase since
pre-industrial times above 2°C the threshold beyond which is irreversible and
possible catastrophic changes becoming far more likely. (Intergovernmental Panel of
Climate Change , 2007)
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In chapter three the major factors that highlight the opportunities for ports of
the Arctic Region are studied. The development of a port is diametrically linked with
the shipping activities in a region and demand for shipping is determined by the
economic activity in a region. The changes in the climatic picture of the globe will
create unbalances in global economies which in turn will change the present trade
patterns affecting the major global businesses.

Due to the catastrophic effects

discussed in the chapter, the trades of the countries may change. Where there is
damage to nature due to global warming, the Arctic may gain prosperity by allowing
the exploration and development of hidden resources. On one hand, the
disappearance of ice will uncover the hidden treasures of energy in the region while
on the other it will open the most attractive routes for shippers to sail through the
Arctic Ocean throughout the year. The major economic attractions in sailing through
these routes are the cost benefits due to the shorter distances between the three major
socio-economic giants and the development of the new market for oil, gas and other
resources. With the increase in shipping activities the demand for port activities will
also substantially be increased. However, this is not as simple as it seems
theoretically.
There are many hurdles which are required to be addressed before the gains
and benefits of this saga are realized. The major ones are the infrastructural and
safety issues. Maritime business is no more restricted to the shipping of goods from
one place to another. In today’s globalized trade, shipping is one link of a large
logistics and supply chain and infrastructure is another integral link to supply chain
success. The success of the Arctic Route is very much dependent upon the
availability of a well connected infrastructural network. Presently this side of the
system is very weak and needs the interest of all the stakeholders. The second is the
safety issues especially concerning navigational safety. The major risks are from the
floating billion ton icebergs, shallow depths and poorly charted areas. A thorough
plan to increase the navigational safety is required to be promulgated to allow the
captains of the ships sail in a comfortable environment and to minimize the risk cost
in terms of insurance and accidents.
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Despite all these factors it is a fact that can be concluded through this paper
that if these routes open for yearlong navigation they will bring both positive and
negative effects to the global maritime sector. Where some areas will gain from the
benefits of economic rise some may lose even what they have today.
With the increase in shipping on these new routes the traditional routes will
lose relatively and due to this process the ports and regions which are benefiting
today from these routes realize negative impact on their economy and business. As
mentioned by Joshua Ho, a senior fellow at the S. Rajaratnam School of International
Studies, Nanyang Technological University in the Strait Times on 6 July 2009,
“This may have an adverse impact on existing regional hub ports like
Singapore which sits astride the main east-west transportation thoroughfare and is a
major Regional transshipment port. If container ships use the Northern Sea Route, it
would make more sense to stop at new or existing ports in Northeast Asia and use
these ports as transshipment centers to the South-east Asian Region, instead of the
port of Singapore. Some possible ports that could be used in such a manner in Northeast Asia may include Hong Kong, Shanghai, or a Japanese port. If this were to occur,
the container volumes handled by the port of Singapore may decrease for four
months of the year.” (Ho, 2009). The areas that are likely to be negatively affected
most are the Suez Canal area in Egypt and the Panama Canal area in Central America.
Today these are the major interlinks between the continents and oceans but in the
future their role will be played by the NSR and NWP. A graphical picture of the
assessment is shown in figure below
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Figure 20

Areas that will Gain or Lose due to Changes in Shipping Routes

Source: (Valsson, 2006)

The three shades of green shows the positivity of the opportunities assessed
due to the opening of the Transarctic routes while the blue shows the losers in this
game. The areas gaining the advantages include Iceland, northern Norway, and the
Kamchatka Peninsula in Russia and Cape Prince of Wales in Alaska. Other areas
which are close to these routes that will gain more importance include south-eastern
Greenland, Norway’s west coast, the UK, and north-western Europe and the Siberian
coastline from the Kola Peninsula to the Bering Strait. With all these increases in
economic activities in the region the possibilities to gain economic advantage by a
nation entirely depends upon the development of their ports. As analyzed using
Gravity Modeling in Chapter 4, the ports which are presently in good location in
terms of distribution network systems but not getting much business because of their
poor location in terms of sea routes will have the opportunity to develop as a hub
ports.
A number of areas in the study require future research such as the development
of port infrastructure, transport links in between countries and regions, the
enhancement of safety and regulations in the new arena and the, environmental
impact. These have only partially addressed by concerned parties.
Global warming is a damaging process but if we set our sails properly and head
in the right directions, we can turn these heavy winds in our favor.
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